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9/28/16 "Its always too early to quit." -Norman Peale

HW: Who gets voted off on Survivor?
Test 2 on Wednesday 10/19

AIM: What are some basic rules for Differentiation?
Warm Up:

Complete the Mini Quiz
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Differentiability Implies Continuity:

If £is differentiable at x = ¢, then ¥ is continuous at x = c.

1. ¥ afunctionis differentiable at x = ¢, thenitis continuous at x = ¢.
©o, differentiability implies continuity.

2. Itis possible for a function to be continuous at x = ¢ and not be differentiable at x = c.
Continuity does not imply differentiability.
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Basic Differentiation Rules
To £ ind derivatives

1. The Constant Rule

The derivative of a constant function is 0.
For any real number, ¢ : i[c] —0
X

The slope of a
horizontal line is 0.

f(x)zc

X

The derivative of a
constant function is 0.

A) y=-4 B.) s(r)=45
y=O S'@O=0

k

c) f(x)=0 D.) y=7
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2. The Single Variable Rule:
The derivative of x is 1. di[x] =1
X

Think graphically about the line y = x.

fx] 4

A) f(x)=x B.) s(¢)=t C.) x(t)=t
£(x)= | S‘(tﬁz | x'((:):_
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£x)= Ax'" + ¥
169 200%™ + 987
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3. The Power Rule

If n is a rational number then the function x”

is differentiable and ﬂ[xn} E—
dx

EX #3: Use the power rule to find the derivatives of the
following, if:

A) yZxP B) f(x) 450
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4. The Constant Multiple Rule:

The derivative of the term ax”, where a and n are
real numbers, is (a « n)x""

STEPS:

1. Multiply the coefficient by the variable's exponent.
If no coefficient is stated -- in other words, the

coefficient equals 1-- the exponent becomes the
new coefficient.

2. Subtract 1 from the exponent.

EX #4: Use the constant multiple rule to find the
derivatives of the following, if:

A) y=3x° B) s(t)=-5¢
Y= 3 f sS@®=-i1st™
Y= bx

c) y=bli= ) D) g(x)==>
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5. The Sum and Difference Rules:

The derivative of a sum or difference is the sum or
difference of the derivatives.

ke L (3)+e)] - 1 (x)+g @

¢ I and
jS el -
giec —[f ~g@)|=f'(x)-g'(x)

G5 E

F(x 3x /Ox+3\+o

Q") 3% ~10x +a

B.) y——x +x' +3x" -1 s

[y- &x@

constant
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C.) g(x)=3/; +5Jx
36‘) = X%-:- ) x‘A

I =Lx* + 5"
-
36(>' 3;/, + 22%"
'(“): 1 __ . 5
(39 3% %)
4
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E.) h(x)=3x2—%+2\7,;'
h(<)=3x - 452y %
h ()‘) éx + 8 -/7-

X) bOx + 3-|-'
l (K) 6X‘|‘3-,+
8x+4x—3_§_s Y
)_ X SoXx +?-?3

-F(x): Bx+ Yx — 2"
PO =16x +4 +3>

@O:léx + 4 i—%/

I

10
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6. Derivatives of Sine and Cosine Functions:

d . . d :
—[sinx|=cosx  and —[cosx]=—sinx

dx

EX #4: The derivative of the sine function is the cosine
function.

11
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EX #5: Find the derivative of the sine function by using
the limit process.

12
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D £ )= x™a eremvint

£69= ax |
6) £ = ?_'::
P 4,21

(‘(X=‘8x -4
oy
3 -C(X)- X 4+ 3x -6

L@ Ax + 3

D £6)=n-
F.()‘)z l-3x"

Q) £(¥)= x>
£ =@3)
[£0= =

%) £6)- 3%

3(") 3x
?(")- —x

2]
) £6)- ==

f0= =%
£6):= & g
(-3

f'0- = E_

as) £0= _x_
Ao 2

£@= L 6= 3.3

|

September 30, 2016
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28) fh)- x|

X

30) £(x)= 7x +3x
S5{x

= 7
6= Z 32
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/0> 4\6‘)’ X =
£B)= %2,

[£6)- x?]

l&) £(x)= X - 61« astant
f(") QXX o

-tlx

15
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